Abstract In studies evaluating the efficacy of clinical interventions, it is of paramount importance that the functional outcome measures are responsive to clinically relevant change. Knowledge thereof is in fact essential for the choice of instrument in clinical trials and for clinical decision-making. This article endeavours to investigate the sensitivity, specificity and clinically significant improvement (responsiveness) of the Danish version of the Oswestry disability index (ODI) in two back pain populations. Two hundred and thirty three patients with low back pain (LBP) and/or leg pain completed a questionnaire booklet at baseline and 8 weeks follow-up. Half of the patients were seen in the primary (PrS) and half in the secondary sectors (SeS) of the Danish Health Care System. The booklet contained the Danish version of the ODI, along with the Roland Morris Questionnaire, the LBP Rating Scale, the SF36 (physical function and bodily pain scales) and a global pain rating. At follow-up, a 7-point transition question (TQ) of patient perceived change and a numeric rating scale relating to the importance of the change were included. Responsiveness was operationalised using three strategies: change scores, standardised response means (SRM) and receiver operating characteristic (ROC) analyses. All methods revealed acceptable responsiveness of the ODI in the two patient populations which was comparable to the external instruments. SRM of the ODI change scores at 2 months follow-up was 1.0 for PrS patients and 0.3 for SeS (raw and percentage). A minimum clinically important change (MCID) from baseline score was established at 9 points (71%) for PrS patients and 8 points (27%) for SeS patients using ROC analyses. This was dependable on the baseline entry score with the MCID increasing with 5 points for every 10 points increase in the baseline score. We conclude that the Danish version of the ODI has comparable responsiveness to other commonly used functional status measures and is appropriate for use in low back pain patients receiving conservative care in both the primary and secondary sector.
Introduction
Pain and restriction of functional status are patientreferenced concepts and differ for each study population and in each individual [1] , and back pain researchers have developed a number of back-specific outcome measures covering many different health domains making the selection of a proper tool for evaluation of treatment effect in clinical trials challenging [2] . In the domain of ''back-specific function'', the most widespread and generally accepted questionnaire for less disabled patients is the Roland Morris disability questionnaire (RMQ) while the Oswestry disability index (ODI) is recommended for patients with higher levels of disability [3] [4] [5] [6] [7] [8] [9] [10] [11] .
Traditionally, clinicians and researchers have evaluated the quality of measurement instruments by looking at reliability and validity, however, it has been proposed that ''responsiveness'' should be central in the choice of an evaluative instrument [12, 13] . Responsiveness can be defined as an instrument's ability to detect clinically important change over time [14] [15] [16] [17] . This is to be distinguished from two other concepts: (1) ''sensitivity to change'' which has been defined as ''the ability of an instrument to measure change in a state regardless of whether it is relevant or meaningful to the decision maker'' [17] , and (2) ''external longitudinal construct validity'' in which a change score of a measure is correlated to score changes of other measures in a manner consistent with the theoretical constructs under test [18, 19] .
Choosing the relevant measures to examine responsiveness can be a difficult and often confusing task since no less than 31 different measures of responsiveness have been found in the literature [18] . Researchers have commonly used two easily separable strategies to quantify the magnitude of clinically meaningful change (responsiveness) in health status measures: (1) distribution-based methods, and (2) anchor-based methods [20] [21] [22] . However, other systems of classifying responsiveness are reported in the literature [18, 23, 24] .
The first, and probably the most popular strategy, is the distribution-based method which relies on relating the difference between pre-and post-treatment scores to some measure of variability. It requires the use of statistical distributions to make decisions about the clinical relevance of changes in health status [21, 25, 26] . Several sub-divisions of this strategy are described in the literature [22] .
The second strategy is the anchor-based method which examines the relationship between the health status measure and an independent external measure of clinical change (or anchor) [20, 27] . The primary aim is to establish a change score on the target instrument that constitutes the threshold demarcating trivial from small but important differences-the minimum clinically important difference (MCID) [28] . The most commonly used method employs a transition question (TQ) to establish clinically meaningful change and uses a retrospective question such as: ''Are you feeling better or worse, and if so, what is the extent of the change?'' [22, [29] [30] [31] [32] [33] [34] . The response categories usually range from ''much worse'' to ''much better'', however, the number of in-between categories varies from one study to another (range 3-13) with no consensus on what constitutes an optimal TQ [29, 33, 35] . Judgement of the TQ is made either by the patient himself/herself, by a clinician/expert or both [33, [36] [37] [38] . This approach is not without methodological problems as outlined by Norman et al. [39] .
A number of strategies have been developed to analyse the selected single-anchor approach, and each strategy has lead to different estimates of the MCID [40] . The simplest approach is to calculate the mean score of the target instrument corresponding to the global rating category chosen to represent the MCID (e.g. ''much better''). A widely used alternative to this analysis is the approach borrowed from diagnostic testing, which allows for the construction of a receiver operating characteristic (ROC) curve [27, 36, 41] . In this approach, the ROC curve describes an instrument's ability to detect clinically relevant improvement. Each patient is classified according to the anchor instrument as experiencing an important change or not. Statistical analysis will then test a series of cut-points to determine the number of misclassifications. Thus, the optimal cut-off change score will minimise the number of misclassifications by optimising the sensitivity, specificity and accuracy [42] . This is the second paper in a two article series evaluating the Danish version of the Oswestry disability index version 2.1. In the first paper, the cross-cultural adaptation, reliability, scale width and construct validity are discussed. The objectives of the second paper are: (1) to compare the responsiveness of the ODI in two different back pain populations, (2) to examine the relative responsiveness (distribution-based method) of the ODI as compared to the RMQ, the low back pain rating scale (LBPRS), SF36 physical function (pf), SF36 bodily pain (bp) and a global 0-10 numeric rating scale (NRS pain ) measuring back and/or leg pain intensity ''today'', (3) to establish cut-points for the minimum clinically important difference (anchor-based method) for the ODI, and (4) to examine the effect of baseline scores on the minimum clinically important difference.
Materials and methods
Evaluation of responsiveness of the Danish version of the ODI is part of a validation study reported elsewhere [43] . The study was reported to and accepted by The Danish Data Protection Agency.
Patients and setting
Two hundred and thirty three consecutive patients with low back pain (LBP) and/or leg pain were recruited from the primary sector (PrS) (seven chiropractic offices) and the secondary sector (SeS) (an out-patient hospital back pain clinic) of the Danish Health Care System. Inclusion criteria were: (1) age above 18, (2) presence of low back pain and/or leg pain, and (3) able to read and understand Danish. Patients were excluded if: (1) a pathological disorder of the spine was suspected (fractures, spinal infections or malignancy, ankylosing spondylitis, rheumatoid arthritis, or other inflammatory diseases), or (2) they had been diagnosed with a psychiatric disorder. At baseline, all patients completed a questionnaire booklet (see questionnaires below). A follow-up questionnaire booklet was sent to all patients 8 weeks after baseline and responders received a telephone interview 3-5 days after by a professional interviewer from the Danish National Institute of Social Research. The purpose of the telephone interview was to obtain patient ratings of improvement/deterioration and the importance of the change. A detailed description of the study design and baseline patient characteristics can be found elsewhere [43] .
Questionnaires
The Oswestry disability index version 2.1 is a selfadministered questionnaire measuring ''back-specific function'' with reference to ''today'' on a 10-item scale with six response categories each. The ten items assess a mix of all domains of function (impairment, activity limitations, participation restrictions and others) as classified by the international classification of function, disability and health (ICF), and the patient's pain [7] . Each item scores from 0 to 5 and the total score is calculated by the following formula: (total score · 100)/total possible score. This obtains a score in percentage with high scores representing high disability [8] .
A questionnaire booklet was constructed for the validation study which included the final version of the Danish ODI [43] , the Danish 23-item RDQ [44] , the two subscales of the low back pain rating scale: pain (LBPRS pain ) and disability (LBPRS disability ) [45] and the two subscales of the Danish SF36: physical function (SF36 (pf)) and bodily pain (SF36 (pb)) [46] [47] [48] . In addition, a global 0-10 visual analog scale (NRS pain ) measuring back/leg pain intensity today was included.
The patients' global retrospective assessment of treatment effect (transition question) was assessed on patients completing the 8 weeks follow-up questionnaire [43] . The patients were interviewed over the telephone 3-5 days after completing the 8 weeks follow-up booklet to reduce dependence between the ''transition'' question and the questionnaires [39] . A 7-point Likert scale TQ ranging from ''much better'' to ''much worse'' was used [31] . To ensure optimal patient focus on the change in health rather than the present health state, all patients were told their baseline global rating of pain severity (NRS pain ) before answering the TQ [49, 50] . Lastly, the importance of the change in health state experienced was measured on a 0-10 numeric rating scale (NRS imp ).
Data analyses

Data transformation and change scores
Scoring of the physical function and pain subscales of the SF36 was carried out in accordance with described guidelines [51] . All scales were transformed to cover an interval ranging from 0-100 with a high score representing higher disability or pain and vice-versa.
The raw change score for each outcome measure was obtained by subtracting the 8 weeks follow-up score from the baseline score. The percentage change score was calculated as follows: [raw change score/ baseline score] · 100 [52] .
Change score comparisons
The change in PrS and SeS patients mean score from baseline to 8 weeks follow-up was examined using a paired t-test for each of the instruments. Second, the change score of the ODI was compared to that of each of the external instruments again using a paired t-test. Third, the change scores were analysed for each TQ category using a robust linear regression analysis in which the dependent variable was the change score and the independent variable the TQ categories. Finally, we looked at the mean ODI change score for the dichotomised patient group (see Effect size statistics) to determine the difference in mean change score between ''important improvement'' and ''no change''.
Effect size statistics
Standardised response mean (SRM) was calculated for the raw change score (SRM raw ) as the group mean change score divided by the standard deviation of that change. Similarly, standardised response mean was calculated for the percentage change score (SRM % ) as the ratio of the percentage mean change score and the standard deviation of that percentage change score [22, 25, 53] . SRM raw and SRM % were calculated for all instrument change scores and for each category of the TQ. Due to a low number of patients classified in the three extreme response options at the worse end of the transition rating (''a little worse''/''worse''/''much worse''), these options were collapsed to one category. We also calculated the SRM raw for patients dichotomised into ''important improvement'' and ''no change'' and defined ''important improvement'' patients from two criteria: (1) had to rate themselves as either ''much better'' or ''better'' on the TQ, and (2) had to rate the importance of the change on NRS imp equal to or more than seven. The ''no change'' patients rated themselves as either ''a little better'', ''about the same'' or ''a little worse'' or a rating of the importance of the change less than seven.
Change score comparison and SRM analyses according to TQ categories were only carried out on the whole population as the number of patients in the PrS and SeS groups were insufficient.
Transition question correlations
Controversy exists in the literature as to the validity and reproducibility of TQs [33, 54, 55] . A correlation analysis (Spearman's Rho) between the TQ and the instrument change score was carried out, (1) to enhance the validity of the TQ, and (2) to indicate additional responsiveness of the outcome measure [56] . A correlation coefficient of 0.5 or larger has been suggested as a threshold for validity of the TQ [57] .
Receiver operating curves (ROC) statistics
ROC analysis is capable of distinguishing between improved and unimproved patients. It compares any given questionnaire change score with a dichotomised external anchor/criterion for improvement and calculates the sensitivity (true-positive rate) and specificity (true-negative rate) in a 2 · 2 table. The ROC curve is the sensitivity plotted against 1-specificity (false-positive rate) and shows the trade-off between the truepositive successes and the false-positive errors as each of several cut-off points in the change score is assessed [41, 42, 58] .
The area under the ROC curve (ROC auc ) combines sensitivity and specificity for all possible cut-off change scores, and can be interpreted as the probability of correctly discriminating between ''important improvement'' and ''no change'' patients. An area of 0.5 is interpreted as no discriminatory accuracy and 1.0 as complete accuracy [59] . We calculated the ROC auc and the best cut-off change score for all the questionnaires in each of the patient populations. The optimal cut-off change score was identified as the cut-point with equally balanced sensitivity and specificity [32] and we considered this as an expression of the MCID. Furthermore, as baseline entry score can have an effect on the MCID [22, 60] we stratified PrS and SeS patients into six ODI baseline entry score categories. Optimal cut-off change scores were calculated for each category and plotted against baseline entry scores. Weighted linear regression was used to determine the change in MCID with changing baseline entry score. The effects of both baseline entry score and PrS/SeS patients on classification of patients into ''important improvement'' and ''no change'' were analysed using diagnostic tests statistics.
All statistical calculations were carried out using the statistical package STATA Ò v. 8.2 SE (StataCorp) and statistical significance was accepted at the P < 0.05 level.
Results
Patients
In the study, 233 patients were included at baseline (PrS: n = 128; SeS: n = 105). At 8 weeks follow-up, 191 patients (PrS: n = 94; SeS: n = 97) were available for analysis (response rate: 82%). Age and sex distributions were similar in the two patient populations with other demographics being distinctly different. For further details please refer to Lauridsen et al. [43] .
Change scores
The mean follow-up time interval for all patients was 64.7 (SD = 11.3) days [PrS: 67.4 days (SD = 14.2); SeS: 62 days (SD = 7.0)]. A significant reduction in disability (range: 10%-15%; P < 0.01) and pain (range: 13%-24%, P < 0.01) was seen in all patients over the 8 weeks follow-up period (Table 1 ) with a greater reduction in PrS patients (disability range: 14%-25.4%, P < 0.01; pain range: 20%-38%, P < 0.01) compared to patients from the SeS (disability range: 3%-5%, P < 0.01; pain range: 6%-12%, P < 0.01). In PrS patients, the ODI showed a significantly smaller reduction when compared to most external measures (except LBPRS disability & pain ). The same was found for SeS patients, however, this was only statistically significant when compared to the SF36 (bp).
Change score and transition question
Of the whole study population, 56% (PrS: 76%; SeS: 31%) reported being either ''much better'' or ''better'', 36% (PrS: 21%; SeS: 56%) reported only minor changes in their condition (''a little better'', ''about the same'' and ''a little worse'' combined) and 8% (PrS: 3%; SeS: 14%) described their condition to be ''worse'' or ''much worse''.
The ODI showed an almost linear increase in mean change score with improving TQ category which was comparable to that of the external instruments (Fig. 1) . A similar tendency was seen in the PrS and SeS groups; the latter showing a smaller incline in change score with improving TQ category. We depicted the same graphs with mean percentage change scores and found matching results (graphs not shown).
We also analysed whether the mean change score of the ODI for each TQ category differed from that of the external instruments. The analysis revealed ODI regression coefficients of similar absolute magnitude when compared to the external measures for both PrS and SeS patients, and no significant differences were found (data not shown).
Change score and ''important improvement'' Analysis of mean change score for ''important improvement'' and ''no change'' patients (Table 2) showed a difference in mean ODI raw change score of approximately 15 points (all patients, n = 148) which was in agreement with the external disability measures (range 13-23 points) and smaller than the pain measures (range 21-29 points). For PrS and SeS patients, the difference for the ODI was 13 and 10 points, Standardised response means, transition question, and ''important improvement''
The ODI showed a SRM raw of 0.7 and SRM % of 0.6 for all patients with lower SRMs in the SeS patient group (Table 1) , much higher SRMs in the ''important improvement'' group compared to the ''no change'' group (Table 2) , and a gradual increase in SRM when the patients got progressively better (Table 3) . These results were comparable to the external instruments. In comparison to the RMQ, the ODI was less sensitive to change in PrS patients, in patients reporting an important improvement and in patients reporting to be ''much better''. However, we found an equal sensitivity to change of the ODI and RMQ in SeS patients and in patients reporting to be ''a little better'', ''better'' or ''worse''. In the ''worse'' category, the ODI showed negative SRMs indicating good specificity.
Transition question correlations
Correlation analysis of the instrument raw change score and the TQ revealed an acceptable and statistical significant coefficient for the ODI (0.6). Similarly, we found a correlation of 0.6 for the SeS group, however, the correlation was 0.4 in the PrS group. We also correlated the importance of the change (NRS imp ) with the TQ and found an adequate correlation of 0.6.
Using percentage change scores in the correlation analysis resulted in higher correlation coefficients for all instruments. The ODI correlations were 0.7 for PrS patients compared to 0.6 for SeS patients.
Receiver operating characteristic curves ROC analyses were carried out on the raw and percentage change scores for the two patient populations ( Table 4 ). The discriminative ability of the ODI (''important improvement'' vs. ''no change'' patients) was assessed by the area under the ROC plot. For the whole patient population, the ODI ROC auc was 0.82 (95% CI: 0.75-0.89) for the raw change score and 0.84 (95% CI: 0.78-0.91) for the percentage change score. No pronounced differences were seen between the PrS and SeS patients.
Furthermore, we determined the optimal cut-points (MCID) for the individual patient expressed as the raw change score in the original scale range for ease of interpretation (Table 4 ). The MCID for ODI was approximately 11 points (sensitivity: 69.51%; specificity: 84.85%) for all patients, 9 points (sensitivity: 79.37%; specificity: 69.57%) for PrS and 8 points (sensitivity: 73.68%; specificity: 76.74%) for SeS. Considering the percentage change scores, a reduction of 50% (sensitivity: 75.61%; specificity: 84.62%) from baseline score was required for the ODI to be clinically significant for the individual patient (whole group data). This was higher in PrS patients (71%; sensitivity: 71.43%; specificity: 82.61%) and lower for SeS patients (27%; sensitivity: 73.68%; specificity: 76.19%). For data on the external instruments please refer to Table 4 .
MCID and baseline entry score
To see whether baseline entry score had any influence on the optimal cut-point, we plotted the MCID against six ODI baseline entry score groups (Fig. 2) . A clear tendency towards an increase in the MCID with increasing baseline entry score was seen in particular for PrS patients. The importance of this was confirmed by an increase in the sensitivity (8.4%) with a comparably smaller reduction in specificity using the ''important improvement'' and ''no change'' dichotomy as a golden standard. Including where the patient was seen in the analysis did not improve the sensitivity or specificity. Regression analysis revealed that for every 10 points increase in baseline entry score, the MCID will increase 4.6 points for all patients (46%), 6.6 points for PrS (66%) and 1.8 points for SeS (18%). Important improvement is defined as patients reporting to be either ''better'' or ''much better'' and rating the importance of the change ‡ 7 on an 11-box numeric rating scale b No change is defined as patients reporting to be either ''a little worse'', ''about the same'' or ''a little better'' or rating the importance of the change < 7 on an 11-box numeric rating scale The ''worse'' category is a combination of ''a little worse'', ''worse'' and ''much worse'' due to the low number of patients in these categories
Discussion
The Danish ODI has previously been cross-culturally translated and psychometrically tested for reliability and validity in accordance with established guidelines [43] . In the present study we have established a MCID for the ODI of 9 points (71%) for PrS patients and 8 points (27%) for SeS patients which is highly dependable on the baseline entry score. Furthermore, we have shown that the ODI is responsive in patients undergoing conservative care either in the primary or secondary sectors of the Danish Health Care System.
Raw versus percentage change scores
In most analyses we used both raw change scores and percentage change scores as an indicator of the level of improvement as it is controversial which calculation method is the most appropriate [61, 62] . Using both raw and percentage change scores, Farrar et al. found similar results when calculating the ROC area under the curve [52] , however, other studies have showed better results using percentage change scores [53, 63] . Several authors argue that using percentage change scores result in a more consistent result between the percentage change and the TQ when the variability of baseline pain is high [52, 53, 62] . Contrary to this, percentage change scores have been found to be statistically inefficient in clinical outcome trials as it (counterintuitively) does not correct for imbalances between groups at baseline and may create non-normally distributed statistic from normally distributed data [64] . Interestingly, we found an overall increase in the correlation coefficients and ROC auc for most of the outcome measures when using percentage change scores rather than raw change scores. This finding was not reproduced when calculating SRMs as was the case by Bolton et al. [53] . Thus, our data confirms the advantage of using percentage change scores for calculating correlation coefficients and ROC auc .
Change scores
As a method to compare and quantify sensitivity to change for the ODI, we examined three aspects of the mean change scores: (1) sensitivity to change between The MCID raw is expressed in points of the original scale range b Statistically significant different from ODI, P < 0.05 at 95% CI Fig. 2 Ability of the ODI to discriminate between patients with an ''important improvement'' and those with ''no change'' (sensitivity and specificity) according to the general optimal cut-point, the baseline-specific cut-points, where the patient was seen and a combination of the baseline-specific cut-points and where the patient was seen baseline and 8 weeks follow-up, (2) sensitivity to change in the TQ categories, and (3) sensitivity to change in a dichotomised patient group (''important improvement'' vs. ''no change''). The raw change score comparison revealed the ODI to be less sensitive to changes in both PrS and SeS patients when compared to most of the external instruments. This was most pronounced for PrS patients and agree with previous findings that the ODI is more sensitive to change in patients with a high degree of disability [8] [9] [10] [11] .
An instrument which is sensitive to changes over time should, in theory, show an increase in change score with improving TQ category, a change score around zero for the ''about the same'' category and, a change score below zero for the ''worse'' category. As expected, the ODI matched all these features and was comparable to the external disability and pain measures and no differences were found between the two patient groups.
In agreement with other authors, we chose to contrast change scores in those who improved an important amount and those with no change according to the patient's self-perceived global assessment of change [1, 54, [65] [66] [67] [68] . We found a difference in mean ODI change score between ''no change'' and ''important improvement'' patients of 15 points for all patients (13 points in PrS patients and 10 points in SeS patients). Mannion et al. [63] reported a 20-point difference between global outcome categories of ''good'' and ''poor'' after surgical intervention using a similar method to dichotomise patients as in this study. This is somewhat higher compared to our 15-point difference which we think is caused by using two different patient populations (surgical/conservative patients vs. conservative patients only) and using a slightly different TQ combined with patients' report of importance of the change. On the other hand, Hä gg et al. [69] . reported a 10-point difference between ''unchanged'' and ''better'' groups in a surgical population which they defined as the MCID at group level. In their study they only used patients reporting to be ''better'' whereas this study used patients describing their improvement as ''much better'' and ''better''. Reanalysis of our results with the same global outcome categories as Hä gg et al., we found a similar difference of 11 points between patients reporting an ''important improvement'' and patients with ''no change''.
Standardised response means
The second method used to establish responsiveness of the ODI was the standardised response mean. Our findings showed a SRM raw of 0.7 and SRM % of 0.6 for the ODI which is comparable to previous estimates ranging between 0.4 and 1.9 (SRM raw ) [30, 67, [70] [71] [72] [73] . A trend towards a lower sensitivity to change for the ODI compared to the RMQ was seen in our data depending on which method of calculation was used. This was most pronounced in the PrS patients using SRM % and agree with numerous other studies [1, 30, 65, 70, 74, 75] . Despite this, the ODI exhibited approximately equal sensitivity to change in comparison to the rest of the external disability and pain measures in both patient populations.
Considering the two patient populations, larger SRMs were obtained from the PrS patients. A possible explanation for this can be found in the variation of the SRM as a function of the effectiveness of the treatment [22] . The study groups were purposely very different, and as patients with very acute LBP (PrS patients) are expected to manifest changes in clinical presentation more rapidly than patients with more chronic symptoms (SeS patients) [76] , this finding is expected.
We demonstrated increasing ODI SRMs with improving TQ category equivalent to the external measures. The ODI and RMQ showed similar sensitivity to change in the three improvement categories (''a little better'', ''better'', ''much better'') when the raw change scores were compared (ODI range 0.7-1.3; RMQ range 0.6-1.6), however, a consistently poorer responsiveness of ODI was seen with percentage change scores (ODI range: 0.5-2.0; RMQ range 0.7-2.9).
The ODI proved to have relatively good discriminant ability when stratifying patients into ''important improvement'' and ''no change'' in comparison to the external disability and pain measures. Interestingly, the SRM % was larger in the ''important improvement'' group and lower in the ''no change'' group compared to SRM raw indicating that the percentage change score is more sensitive at discriminating between ''important improvement'' and ''no change''.
Transition question correlations
To strengthen the validity of the TQ in the two study populations, we carried out a correlation analysis between the TQ and the target instrument and the TQ and NRS imp . The results revealed coefficients well above the recommended 0.5 for both patient populations when using percentage change scores, and we conclude that the transition question included in this study exhibit acceptable validity for interpreting the change scores [57] .
Receiver operating curves, MCID and baseline entry score
The third strategy for evaluating the responsiveness was a ROC analysis. The ODI showed a high discriminative ability (responsiveness) with a ROC auc for the raw change score of 0.82 (%: 0.84); only slightly lower than the RMQ (raw: 0.85; %: 0.87). Surprisingly, we found no apparent differences in responsiveness between PrS and SeS patients as may have been expected. Back pain patients seen in the PrS in Denmark are different in many aspects compared to SeS patients as their first entry into the health care system often is via the chiropractor [43, 77] . Our ROC auc for the ODI falls into the somewhat broad range of previously reported values: 0.76-0.94 [1, 63, 68, 71, 75] . We suspect that this rather large variability in ROC auc is caused by methodological differences between studies (i.e. different versions of the ODI, external criteria as golden standards, patient populations, and patient severity).
The cut-off point of ROC analyses is a common method used to determine the MCID [60, 63, 65, [78] [79] [80] [81] [82] . In the current study, we calculated the MCID for both the raw and percentage change scores. For the raw change scores, the results showed no significant difference in the MCID between the study populations (PrS: 9 points; SeS: 8 points), however, this was not so for the percentage change scores (PrS: 71%; SeS: 27%). We suspect the reason for this difference is to be found in differing baseline entry scores in the two patient populations.
Reported MCID values for the ODI are mostly calculated from raw change scores and range from 4 to 23 points (4-6 points [1]; 6 points [68] ; 11 points [63] ; 23 points [83] ). Mannion et al. [63] have reported an 18% reduction from baseline entry score indicating a ''good'' individual outcome in a similar patient group to our SeS patients. The large variation in MCID values are possibly caused by the diversity of methodologies available [23] and the differences in range of disability scores at baseline [60] . Indeed, we showed that ODI baseline entry score has a large effect on the size of the MCID which increased with approximately 5 points for every 10 points increase at baseline for all patients. Adjusting the MCID according to baseline entry score markedly enhanced the ODI's ability to discriminate between patients who experienced an ''important improvement'' and those who did not. Surprisingly, the ODIs discriminatory abilities did not improve when adjusting the MCID according to where they were seen and we conclude that this factor is irrelevant for the MCID when we want to know who improved and who stayed the same.
Finally, our SeS population contains chronic LBP patients ranging from the moderately disabled patient to the surgical patient. Thus, the mean pain and disability scores are lower compared to a purely surgical population such as reported by Fairbank et al. [84] and Fritzell et al. [85] . In other words, our estimates apply to the majority of the chronic LBP patients but specific values may vary between subgroups.
Conclusion
The main findings of the current study suggest that the Danish version of the ODI has comparable responsiveness to other commonly used pain and disability measures and is appropriate for use in low back pain patients receiving conservative care in both the primary and secondary sector. We estimated the MCID to 9 points for PrS patients (71%) and 8 points (27%) for SeS patients which was dependable on the baseline entry score. A 10-point increase in baseline score resulted in a 5-point increase in the MCID. Thus, highly disabled patients had to change relatively more before achieving a clinically relevant change compared to less disabled patients.
